Understanding and scaffolding Danish schoolteachers' motivation for using classroom-based physical activity:study protocol for a mixed methods study by Knudsen, Louise Stjerne et al.
Syddansk Universitet
Understanding and scaffolding Danish schoolteachers' motivation for using
classroom-based physical activity
study protocol for a mixed methods study
Knudsen, Louise Stjerne; Skovgaard, Thomas; Bredahl, Thomas Viskum Gjelstrup
Published in:
BMJ Open
DOI:
10.1136/bmjopen-2017-019857
Publication date:
2018
Document version
Publisher's PDF, also known as Version of record
Document license
CC BY-NC
Citation for pulished version (APA):
Knudsen, L. S., Skovgaard, T., & Bredahl, T. (2018). Understanding and scaffolding Danish schoolteachers'
motivation for using classroom-based physical activity: study protocol for a mixed methods study. BMJ Open,
8(3), [e019857]. DOI: 10.1136/bmjopen-2017-019857
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Download date: 09. Nov. 2018
1Knudsen LS, et al. BMJ Open 2018;8:e019857. doi:10.1136/bmjopen-2017-019857
Open Access 
Understanding and scaffolding Danish 
schoolteachers’ motivation for using 
classroom-based physical activity: study 
protocol for a mixed methods study
Louise Stjerne Knudsen,1,2 Thomas Skovgaard,1,2 Thomas Bredahl1
To cite: Knudsen LS, 
Skovgaard T, Bredahl T.  
Understanding and scaffolding 
Danish schoolteachers’ 
motivation for using classroom-
based physical activity: 
study protocol for a mixed 
methods study. BMJ Open 
2018;8:e019857. doi:10.1136/
bmjopen-2017-019857
 ► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2017- 
019857).
Received 29 September 2017
Revised 4 February 2018
Accepted 13 February 2018
1Department of Sports Science 
and Clinical Biomechanics, 
University of Southern Denmark 
and Research, Odense, Denmark
2Department of Sports Science 
and Clinical Biomechanics, 
Research and Innovation Centre 
for Human Movement and 
Learning, Odense, Denmark
Correspondence to
Ms Louise Stjerne Knudsen;  
 lsknudsen@ health. sdu. dk
Protocol
AbstrACt
Introduction The benefits of physical activity for 
children’s health, both mental and physical, and its positive 
effects on academic achievement are well established. 
Research also emphasises that schools could provide 
a natural setting for regular physical activity. There is, 
however, a limited amount of knowledge about teachers’ 
views when it comes to integrating physical activity as 
part of teaching. The aim of this study is to understand 
teachers’ motivation for integrating physical activity as 
part of teaching and to assess their need for guidance and 
support.
Methods and analysis The study uses an explanatory 
sequential mixed-methods design. Schools from across 
Denmark are included in the sample. The design 
comprises two separated phases—a quantitative and 
qualitative phase. The quantitative phase is guided by the 
self-determination theory where teachers’ motivation will 
be measured using the Work Task Motivation Scale for 
Teachers. The theory of scaffolding guides the qualitative 
phase, which consists of in-depth interviews with 
participants selected from the quantitative phase based on 
levels of motivation and on demographic information. In 
accordance with the study aims, the analysis of data will 
identify teachers’ internal and external levels of motivation. 
The purpose of the qualitative phase is to enhance 
understanding of teachers’ motivation and of their need for 
support in the use of physical activity in teaching.
Ethics and dissemination All relevant ethics approvals 
have been acquired. All participants in this study will 
provide written informed consent prior to data collection. 
All data emerging from the quantitative and qualitative 
phase will be anonymised for analysis. Ethics approval 
was requested from the Regional Committee on Health 
Research Ethics for Southern Denmark approval ID 
S-20162000–40 and the Danish Data Protection Agency 
approval ID 16/15491). The study was deemed not 
notifiable by both authorities. 
trial registration number NCT02894346; Pre-results.
bACkground And IntroduCtIon 
The benefits of physical activity (PA) for 
mental and physical health, cognitive 
function and academic achievement are 
well established, particularly for children and 
young people.1–6 Children and adolescents 
spend a large part of the day at school, and 
even though they are required to sit still for 
the majority of the day, research emphasises 
that school is an ideal setting for promoting 
PA.7 8 In Denmark, daily PA has been manda-
tory in all Danish state schools (primary and 
lower secondary education) since 2014 and 
must be integrated throughout the school 
day. Physical education has been an inte-
grated part of the curriculum in Danish 
state schools for many years; however, daily 
PA is part of a comprehensive public school 
state reform launched in August 2014. The 
purpose is to ensure that all students engage 
in sport, exercise and PA everyday with the 
purpose of securing their health and well-
being and at the same time supporting moti-
vation and learning in all subjects. In this 
study, PA is used in accordance with the terms 
in the reform text, which is exercise, sport 
and movement and offers a broad under-
standing of movement activities. All students 
must engage in, on average, 45 min of PA 
during the school day. PA has to be part of 
subject-divided teaching (eg, mathematics, 
strengths and limitations of this study
 ► The mixed methods approach provides a nuanced 
and detailed understanding of teachers’ motivation 
and need of scaffolding.
 ► The study involves a broad selection of Danish 
schoolteachers across age, gender, experience and 
school type.
 ► The study uses a systematic recruiting strategy 
making sure that different levels of motivation are 
represented.
 ► The study has the potential to address key factors 
of future school-based interventions that seek to 
increase students’ levels of physical activity during 
the school day.
 ► The study covers a wide range of areas of Denmark 
but will not be representative for all teachers in 
Denmark.
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science, language subjects, history, geography, physical 
education, etc) and of assisted learning. This means that 
all subject teachers across the curriculum are responsible 
for using PA. Assisted learning supplements and supports 
subject-divided teaching and is typically placed at the end 
of the school day.9 In this study, ‘teacher’ is an overall 
label for both teachers and assistant teachers. Assistant 
teachers are often part of both subject-divided teaching 
and assisted learning with the purpose of supporting the 
main teacher and also carry out assisted learning alone. 
School management has to ensure that the physically 
active school day is, in fact, implemented. However, there 
are no recognised guidelines from the Danish Ministry 
of Education in this area nor are there any consequences 
if the school does not adhere to the PA policy. Danish 
schoolteachers do not, in general, receive training in facil-
itating physical activities in the classroom during their 
formal teacher education. However, teachers who choose 
physical education as main subject during their educa-
tion, receive training in developing, for instance, PAs. At 
the moment, selected national school-sport organisations 
offer professional development for teachers focusing on 
the PA policy. However, these training courses are not 
mandatory.
A few preliminary Danish reports on the implementa-
tion of the state school reform have been conducted.10 11 
These state that a considerable number of schools and 
teachers find it difficult to integrate PA into the school 
day. The reports note that PA has a positive effect on 
students’ well-being and academic performance, but that 
barriers to integrating PA during the school day remain 
and that only a limited number of schools have success-
fully implemented PA.10 11 There is an implication that 
teachers need more guidance and support in integrating 
PA in a meaningful manner, especially as part of their 
teaching practice.10 11 However, there are no suggestions 
as to what kind of support or who should provide it. As a 
result, we know very little of the effect of the reform and 
teachers’ qualifications and motivation for integrating 
PA.
As far as we can see, there is a shortage of knowl-
edge about teachers’ motivation for integrating PA into 
the classroom. In this sense, ‘integration’ means incor-
porating PA into the academic material of any given 
subject. Looking at the literature, we find suggestions of 
the perceived barriers to integrating PA into the class-
room,1 12–14 and these are typically time consumption, 
other curriculum pressures, lack of resources, lack of 
space and lack of competence. Additionally, a number 
of studies address the issue of teachers’ perspectives on 
PA13 15–18 and willingness to integrate PA into the class-
room.19 20 However, knowledge about the factors that 
may influence teachers’ motivation or view on class-
room-based PA is limited. A study by Parks et al19 found 
that teachers generally recognise the importance of PA 
for children’s physical and mental health and possibly for 
their academic progress. The study focused on elemen-
tary schoolteachers and school principals recruited from 
both public and private schools in the USA. Elementary 
school in the USA corresponds to preschool class to fifth 
grade in Denmark (6–11 years of age). The findings of 
the study also indicates that teachers would be willing to 
integrate PA into the classroom but that their prepared-
ness for designing and implementing PA is limited. It 
finds that they would need support to do so successfully. 
The Parks et al study raises important concerns about 
teachers’ motivation for integrating PA into the classroom 
and about the factors that may hinder or facilitate that 
integration. The study also supports the notion that inte-
grating something ‘new’, such as school-based PA inter-
ventions or a state school reform such as the one seen 
in Denmark, puts extra pressure on teachers that affects 
their involvement in the particular new task and in their 
overall job satisfaction.21 22 Furthermore, since teachers’ 
motivation has received little attention compared with 
students’ motivation,23–27 it is very relevant to understand 
their motivation in an educational setting. The reform 
introduced in Denmark is rather unique, in the way that 
it is mandatory as opposed to guided by broadly based 
recommendations about PA in schools (eg, the United 
States: Comprehensive School Physical Activity Program). 
All state schools in Denmark are obligated to integrate 
45 min of PA during the school day across year groups 
and subjects. Teachers therefore play an important role in 
integrating PA into the classroom and in increasing levels 
of PA among students.28 29 In the light of the reform, it is 
therefore even more necessary to understand teachers’ 
motivation for the new PA task, as well as their need for 
support in integrating PA into the classroom.17 This study 
investigates teachers’ motivation and need for support 
across subjects and year groups using two underpinning 
theories as a guide.
self-determination theory
In this project, the self-determination theory (SDT)30 31 
is applied and motivation assessed using the Work Task 
Motivation Scale for Teachers (WTMST).32 SDT is a useful 
theoretical framework for understanding the nature of 
teachers’ motivation. SDT makes important distinctions 
between different types of motivation that make human 
beings act in different domains. Using SDT will make it 
possible to establish whether teachers have the motiva-
tion to use PA as part of their teaching on a daily basis. 
Furthermore, by applying the SDT perspective, this study 
will look further into possibilities of maintaining PA in 
both subject-divided teaching and assisted learning.
At the core of SDT are three basic psychological 
needs that, according to Deci and Ryan, are inherent 
in all human life and essential for optimal human func-
tioning and development. The three innate needs are 
competence, relatedness and autonomy. Competence 
can be described as a feeling of being able to achieve a 
possible and/or desired outcome. Relatedness is the 
feeling of connectedness with others and having a sense 
of belonging. Autonomy refers to the feeling of self-de-
termination.30 31 33 34 Deci and Ryan distinguish between 
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intrinsic motivation, external regulation (external, intro-
jected, identified and integrated) and amotivation. For 
example, intrinsic motivation occurs when people engage 
in their job for the pleasure and satisfaction they gain 
from it. External regulation occurs when the underlying 
motives are more instrumental and when reward is seen 
as originating in a benefit or pressure from without.31 35 
There are four kinds of external regulation according to 
Deci  and Ryan. External regulation is a classical type of 
extrinsic motivation. It occurs when a task is performed on 
the basis of rewards or to avoid punishment. Introjected 
regulation occurs when the work tasks are performed 
to avoid feelings of guilt or to increase self-worth. Iden-
tified regulation occurs when work tasks are performed 
based on personal beliefs, importance or personal values. 
According to Deci  and Ryan this is the process where 
people recognise and accept the underlying value of a 
behaviour or task.30 35 Integration occurs when people 
identify with the importance of the task and integrate 
the identification with other aspects of the self.30 In this 
study, these different types of motivation and regulations 
will be assessed at a task level by applying the WTMST.32 
For example, to what extent do teachers feel regulated by 
external pressure or to what extent are they intrinsically 
motivated when it comes to integrating PA?
scaffolding
According to Deci  and Ryan all human motivation needs 
supportive conditions to thrive. Negative conditions can, 
on the contrary, diminish motivation. The mentioned 
authors see the environment as a key predictor in 
the maintenance and support of motivation.30 31 To 
understand how teachers and their motivation can be 
supported in the process of integrating PA in teaching, 
scaffolding will be used as a theoretical framework. In this 
study, the environment will be understood as the school 
context, consisting of both social, cultural and physical 
elements.36 37
Scaffolding is originally a teaching strategy and origi-
nated as the principle of an expert (eg, teacher) that 
guides a learner (eg, student) in a one-to-one interac-
tion. Building on Lev Vygotsky’s zone of proximal devel-
opment, the basic feature of scaffolding is to guide and 
support children or students to solve problems not by 
telling them what to do but by using six types of scaf-
folding, which, applied appropriately, help the learner 
in the development process until they are able to solve 
the task themselves.38 The zone of proximal development 
is characterised as the distance between a child’s actual 
development level and the level of potential develop-
ment.36 39
In this study, scaffolding will not be used as a teaching 
strategy in its original form. Instead it will be used as a 
way of describing and identifying the kind of supportive 
conditions that exist in a school environment. Scaffolding 
is therefore used synonymously with support,37 and will be 
used to understand what kind of support and scaffolding 
‘tools’ teachers need to carry out PA. It will for example 
be possible to identify, through the six levels of scaf-
folding (recruitment, reduction of degrees of freedom, 
direction maintenance, marking critical features, frus-
tration control and demonstration), what kind of scaf-
folding strategy is needed.38 Additionally, through the 
six levels of scaffolding means (feeding back, hints, 
instructing, explaining, modelling and questioning), 
it will be possible to further elaborate this strategy and 
understand what kind of assistance and support teachers 
specifically need.40
study aims
This study aims to:
1. Understand teachers’ motivation for using PA in 
teaching using SDT as a theoretical framework;
2. Understand how teachers and their motivation can 
be maintained and supported by using the theory of 
scaffolding.
MEthods And AnAlysIs
To understand teachers’ motivation, this study uses an 
explanatory sequential mixed methods design.41–43 The 
purpose is to explore preliminary quantitative data in 
a subsequent supplementary qualitative phase.44 The 
combination of quantitative and qualitative methods 
will provide a rich and detailed understanding of the 
study aims. The study started January 2016 and will end 
December 2018.
the quantitative phase
Selection of sample
The target population in this study are teachers employed 
at Danish state schools. Inclusion criteria are (1) employ-
ment at a Danish state school and (2) teaching responsibili-
ties (both subject-divided teaching and assisted learning). 
A pilot study was conducted as part of the quantitative 
data collection phase. During the pilot study, it became 
clear that teaching assistants with special teaching tasks 
also carry out PA activities in assisted learning. As a result, 
teaching assistants were included in the sample. For the 
quantitative phase, a basic probability sampling tech-
nique was used.45 In the first stage of sampling, a cluster 
of schools was randomly selected. To secure maximum 
variation and diversity in the sample, schools were chosen 
on the basis of their regional and municipal location to 
reach a variety of schools to make sure that both country-
side, suburban and city schools were included. By using 
this type of sampling technique, it was also possible to 
include schools that show different usage levels of PA. 
The final step of the sampling process was identifying the 
teachers at the sampled schools.
Recruitment
Participants were recruited through school manage-
ment. Each school manager received a recruitment 
email consisting of a detailed description of the study, its 
purpose, time consumption and possible workload. After 
approval of the study at management level, teachers at 
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each sampled school received a message through the 
internal school message system. The message entailed a 
link to the questionnaire and provided schools and partic-
ipants with knowledge of handling of data, data security, 
participation rights and anonymity (figure 1).
Questionnaire translation and pilot study
A systematic adaptation, pilot testing and back-transla-
tion process of WTMST were conducted.46–48 The scale 
was translated from English to Danish using a bilingual 
translator. Next, it was culturally adapted, making sure 
the questionnaire was understandable and meaningful 
to the sample. The scale was pilot tested on teachers 
employed at a state school representative of the sample. 
After the pilot test, the scale was analysed and evaluated 
by a qualified and appropriate reference group. The 
reference group consisted of researchers in the field of 
physical activity, well-being and learning within school 
contexts. On the basis of the feedback from the reference 
group, further adaptions were made. The question-
naire was then back-translated into English. An expert 
committee consisting of one native English speaker as 
well as researchers with specific knowledge of teaching 
and the Danish school system evaluated the back-trans-
lated questionnaire. Meaning variations were discussed. 
No significant differences in meaning between the two 
English versions were identified. An original English 
version of WTMST can be found in online supplemen-
tary appendix 1.
Quantitative data collection
The target group answered a questionnaire based on 
WTMST. The scale is designed to measure motivation 
towards six tasks: class preparation, teaching, evaluation 
of studies, classroom management, administrative tasks 
and complementary tasks.32 35 At the core of the ques-
tionnaire are 15 items specifically designed to measure 
both internal and external types of motivation, such as: 
Figure 1 Overview of recruitment procedures in the quantitative and qualitative data collection phases. 
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intrinsic, identified, introjected and external regula-
tions and amotivation. Each motivational type contains 
three items addressing possible reasons for engaging in 
a particular task. In this study, questions fall into various 
types, such as: ‘Because I find movement activities inter-
esting to use’ (intrinsic); ‘Because I feel guilty if I don’t 
use movement activities’ (introjected); ‘Because I’m paid 
to use movement activities’ (external) and ‘Because it is 
important for me to use movement activities’ (identified). 
The 15 items are scored on a 7-point Likert scale. WTMST 
will be used to measure teachers’ motivation for using 
PA as part of their teaching task (both subject divided 
and assisted learning) on a task level. In addition, the 
questionnaire consists of questions that measure factors 
that either hinder or facilitate the integration of PA in a 
school setting. These factors are based on findings from a 
review in which Naylor and colleagues1 identified several 
perceived barriers that may influence the implementa-
tion of school-based PA interventions. Five factors were 
chosen for this questionnaire: time, support, resources, 
own competence and relevance. Participants were asked 
to prioritise the five factors from 1 to 5 five in two cate-
gories: (1) seen as important for carrying out PA and(2) 
acting as a barrier for carrying out PA. In addition, the 
participants answered sociodemographic questions 
concerning gender, age, employment status, subject(s), 
year(s), school and experience.
Data analysis
All data from the questionnaire will be analysed using 
SPSS statistical software V.24. Data from the question-
naire will be organised and summarised in a descriptive 
analysis for the purpose of enhancing understanding of 
teachers’ level of motivation.49 In the descriptive analysis 
questionnaire, information on levels of motivation will 
be analysed alongside demographic information using 
frequency counts and cross-tabulations. This type of anal-
ysis will provide the information needed for the qualita-
tive phase of the study.
the qualitative phase
Sampling and case selection
Participants for the qualitative phase will be selected 
based on the following variables: (1) their level of motiva-
tion measured by WTMST—ensuring that both intrinsic 
and extrinsic levels are represented— and (2) sociode-
mographic factors such as age, gender, subject and length 
of employment. The number of participants for the inter-
views is based on data saturation and will be ongoing until 
reaching the point where the data are rich and detailed 
and no new information arises. Recruitment of partici-
pants is an integrated part of the survey process, where 
respondents are asked to write their email address if they 
are interested in participating in a subsequent in-depth 
interview.
Data collection
Against the background of the preliminary quantitative 
findings, the aim of the qualitative phase is to elaborate 
on and enhance the understanding of teachers’ motiva-
tion and of their need for support.44 Where the quanti-
tative data will provide a general picture of trends based 
on the sample of teachers measured by the WTMST, 
the qualitative phase will deepen the understanding of 
their motivational levels based on the three psycholog-
ical needs highlighted in SDT (competence, relatedness 
and autonomy). The qualitative phase will also explore 
teachers’ need for support.41 50 Data will be collected 
through individual in-depth interviews,51 and interviews 
will be carried out in the participants natural setting 
(schools).50 A semistructured interview guide will form 
the basis for the interviews, which will be conducted face 
to face.51 In the qualitative data collection period, we will 
consider teachers’ teaching responsibilities and workload, 
thus staying clear of, for instance, examination periods. 
Interviews are expected to last approximately 1 hour.
The semistructured interview guide is primarily 
informed by the SDT and the theory of scaffolding. Partic-
ipants will first be asked to identify motivational levels in 
accordance to the three basic needs from SDT (compe-
tence, relatedness and autonomy). Second, participants 
will be asked to identify the types of scaffolding levels they 
currently meet at a school level. Third, participants will 
be asked to identify what kind of support they need to 
carry out PA in teaching. Lastly, participants will be asked 
to identify the factors that may hinder or facilitate their 
motivation for integrating PA. Before starting data collec-
tion, the interview protocol will be pilot tested on one 
or two participants selected from the list of participants, 
whereupon it will be revised and adjusted as needed.
Data analysis
The interviews will be transcribed verbatim. Data will 
then be analysed through thematic coding using Nvivo 
software V.11.52 The first step in the data analysis is to 
conduct a preliminary exploration of the data by reading 
through the transcripts and any notes taken during the 
interview sessions. The second step is to code the data. 
This will allow for a thematic analysis on the basis of SDT, 
while the theory of scaffolding will be used for identifying, 
analysing and reporting on possible patterns concerning 
need for support and guidance—both at a case level 
and across cases.41 53 As an overall guide, the qualitative 
data analysis follows the six steps of thematic analysis.52 
A systematic double-coding process with a second analyst 
will be conducted in Nvivo to secure trustworthiness and 
test for reliability.
Discussion of possible outcomes
This study will provide a detailed understanding of 
teachers’ motivation for using PA as part of their teaching 
practice. The mixed methods design makes it possible 
to achieve a theory-driven perspective on teachers’ moti-
vation based on SDT31 measured by the WTMST. More-
over, using the theory of scaffolding,38 the study provides 
information of how teachers can be supported in their 
work with integrating PA and what factors may affect 
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their willingness to do so. The outcomes of this study 
may inform training programmes aiming to improve the 
skills of current and future teachers as regards imple-
mentation of PA into the classroom. The study also has 
the potential to address key factors of importance for 
designing future school-based interventions aiming to 
increase students’ level of PA by providing knowledge of 
how to foster teachers’ motivation. Finally, this study may 
be used to inform stakeholders, such as school manage-
ment, board of governors and subject advisors on how 
to foster teachers’ motivation for integrating PA into the 
classroom.
EthICs And dIssEMInAtIon
All participants in this study will receive information 
regarding their participation. This information will 
outline the study, their voluntary participation and the 
handling of data. Furthermore, participants have the 
right to withdraw from the study at any time. Prior to 
the quantitative phase, school management will provide 
written informed consent. Prior to the qualitative data 
collection, each participant will provide written informed 
consent. Participants will be anonymous in all publica-
tions. All data will be organised and handled with confi-
dence and only the research team will have access to the 
data. Data will be stored according to the rules of The 
Danish Protection Agency.
Results will be disseminated continuously in the field 
of public health, for example, conference presentations, 
scientific articles and other platforms deemed relevant 
for the dissemination of this study.
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